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CHAPTER 1 ’

INTRODUCTION.



INTRODUCTION

History:

Laparoscopy entails inspeétion of the structures
found inside the peritoneal cavity. It was first used in
dogs by Kelling in 1902. The procedure was employed to
observe the female genital tract by Nordentoeft as long as
1912 but only become popular following advances in lighting

techniques and optical systems(i).

zgchnigue of the pkqggggget

The procedure is usually performed with delibrate
production of a pneumoperitoneum with certain gases either
carbon dioxide, nitrous oxide, air or oxygen in order to get
better visualisation of the abdominal viscera. The gas is
insufflated by mid-line percutaneous puncture through a verres
needle into the peritoneal cavity. The initial flow rate is
two litres per minute, later reduced to about 400 ml. per
minute in order to maintain an intra-abdominal pressure of
15-20 cm. H.O. The laparoscope is passed into the peritoneal

2
cavity through a small incision below the umbilicus(i).

In recent years in gynaecology carbon dioxide has

(2)

replaced other gases in laparoscopy The advantages of

using carwon dioxide are declared to be less incidence of gas



embolism and a diminution of shoulder tip pain post-operatively.
In addition the use of carbon dioxide allows the safe use of
both diathermy for coagulation during biopsy, sterilization,

surgery and electronic flash in photography(S).



PHYSIOLOGICAL CHANGES DURING LAPAROSCOPY

I. Ventilatory changes:

Increased intra-abdominal pressure with gas insufflation
inside the peritoneal cavity will lead to mechanical and physio-

logical changes in both lung volumes and functions(4). Hodgson

(1) (3) noticed that there was an increase

et al. and Lewis et al.
in the inspired minute volume in spontaneously breathing pat-
ients in relation to increased intra-abdominal pressure, but
this midute ventilation volume was constant if controlled
ventilation was used throughout the procedure. The respiratory
rate in spontanecusly breathing patients was increased in re-

lation to increased intra-abdominal pressure(i). Brown et al.

(5)
had found that after administration of'fgﬁﬁggxl_as a general
systemic analgesic with local analgesics for laparoscopy, the
minute ventilation decreased due to decrease in tidal volume but
the respiratory rate remains unchanged. Carbon dioxide in-
sufflation leads to minute ventilation increase with a rise in

respiratory rate associated with small decrease in tidal volume

and vital capacity.

In Trendelenburg position the minute ventilation and

the respiratory rate were increased with the tidal volume being

(4) (6)

essentially unchanged . Scott reported that there was a



marked mechanical resistance to spontaneous ventilation with

raised intra-abdominal pressure due to gas insufflation.

(7) (3) (8)

Kelman et al. , Lewis et al. and Lenz et al.
stated that there was an increase in the end expired carbon
dioxide concentration accompaning the increase of arterial
carbon dioxide concentration, with an increase of CO, output.
Increased intra-abdominal pressure with gas insufflation leads
to moderate increase of peak airway pressure in both horizontal

and tilted head-down patients(7).

a) Arterial oxygen tension:

(9) stated that there was a fall of

Baratz and Karis
arterial oxygen tension during laparoscopy in artifically
ventilated patients and using carbon dioxide as insufflating
gas. Corall et al.(io) showed that there was a deareased
arterial oxygen tension. He used nitrous oxide as insuffla-
ting gas in spontaneously breathing patients via semi-open

circuit and face mask without endotracheal intubation.

(7) found

In contrast to these findings, Kelman et al.
that there was no evidence of arterial hypoxaemia as a result
of abdominal insufflation with considerable quantities of carbon
dioxide. They also noticed that increcased intra-abdominal

pressure was accompanied in both horizontal and tilted head

down patients by slight increase in arterial oxygen tension



in controlled ventillstion. Using controlled ventilation
and carbon dioxide as insufflating gas, Motew et al.(ii)
noticed no change in arterial oxygen tension during the

procedure of laparoscopy.

(12) using local anaesthetics

Alexander et al,
together with diazepam and fentanyl as systemic analgesic for
laparoscopy had found that there was a decrease in arterial

(5) ysed the

oxygen tension and saturation. Brown et al.
same technique but without diazepam. They noticed that the
arterial oxygeh tehsich and saturation did not change with

carbon dioxide insufflation.

When using spinal subarachnoid analgesia for
laparoscopy and the patients breathed room air there was
some increase of arterial oxygen tension due to hyper-

ventilation(13).

b) Arterial carbon dioxide tension:

(14)

Alexander and Brown compared changes in arterial

carbon dioxide tension with carbon dioxide insufflation

with that occurred when nitrous oxide was used as insuffla-

(15) using carbon dioxide as

insufflating gas, Lewis et al.(3), Corral et al.(lo)

ting gas. Marshall et al.

and

Marshall et al.(is) used nitrous oxide as insufflating gas.



All of these were done with spontaneous ventilation and the
authors stated that arterial carbon dioxide tension was in-
creased when carbon dioxide was used as insufflating gas,
but when nitrous oxide was used, the arterial carbon dioxide
tension was increased much less of not increased at all
compared with carbon dioxide insuffletion denoting that
this inckease was due to absorptioh of carbon dioxide from
the pefitoneal caviiy to the systemic circulation and not
due to impaired ventilation during the procedure. Hodgson
et al.(i) noticed that arterial carbon dioxide tension was
increased in spontaneously ventilated patients more than in

(7) showed

controlled ventilated patients. Kelman et al.
that carbon dioxide tension in arterial blood in controlled
ventilated patients was increased in tilted head-down pat-

ients more than the increase occurred when the patients were

(5)

put in horizontal plane. Brown et al. used local anaes-

thetics with systemic analgesics for the procedure of lapa-
roscopy and Caceres and Kim(13) used spinal analgesia for
laparoscopy. In the two series the patients were allowed to
breathe room air with carbon dioxide or nitrous oxide as

insufflating gas. The two workers showed no significant in-

crease in arterial carbon dioxide tension due to



hyperventilation occurred which shared in elimination of

excess carbon dioxide.

II. Cardiovascular changes:

a) Pulse rate:

(7)

Kelman et al. using general anaesthesia with
controlled ventilation during the procedure of laparoscopy
found that there was an increase in pulse rate in both
horizontal and head down position patients after abdominal
insufflation with carboh dioxide. They related this tachy-
cardia to the increased intrasabdemihal pressure which leads
to increased cardiac filling pressure so increased cardiac
output and through Bainbridg's reflex leads to this tachy-

(15) found similar increase in pulse

cardia. Marshall et al,
rate after carbon dioxide insufflation, but this tachycardia
may be decreased after administration of beta-~adrenergic

blockers (Oxprenolol).

Lenz et al.(e)

postulated that the pulse rate after
carbon dioxide insufflation was increased more in groups
receiving general systemic analgesia before anaesthesia than

in groups not receiving this systemic analgesics.

Cardiac dysrhythmias are fairly common occurrence

(6)

during the procedure of laparoscopy , because it is



impossible to prevent a degree of hypercarbia especially if
respiration is spontaneous when carbon dioxide is used to
inflate the abdomen. The most common type of dysrhythmia
consisted of ventricular extrasystoles occurring after the
p-wave and thus involving fusion with the normally conducted
impulse. To a lower degree there were multiple ventricular

ectopic beats(17).

b) Arterial blood pkeg&sures

All researches agreed that moderate increase of
intra~abdominal pressure with carbon dioxide or nitrous oxide
insufflation during laparoscopy, leads to some increase of

arterial blood pressure(ia’ 7y 15, 17, 8, 13).

Increase of intra-abdominal pressure to about 20 cm.

Hzo was accompanied by a rise of arterial blood pressure, but
when the intra-abdominal pressure reaches 40 cme HZO or more,
the arterial blood pressure begins to decline and in few
patients marked hypotension occurs with this high intra-
abdominal pressure(7). Marshall et al.(is) used Beta-
adrenergic blockers after insufflation of carbon dioxide into
the peritoneal cavity and noticed that there was some dimin-

ution of the increased arterial blood pressure



c) Central venous pressure (CeVePa) ¢

Hodgson et al.(l), Scott(e), Marshall et al.

(7) and Smith et al.(lg), stated that prog-

(15)
'

Kelman et al.
ressive increase of intra-abdominal pressure will lead to
increase in the central venous pressuree. The possible

(6) referred the

cauge of this riské is not definites Scott
rise of central venous pressure to the raised pressure of
ventilation required to achleve a constant inspired volume

once the preumoperitoneum with carbon dioxide is produced.

Hodgson et al.(i) referred the mechanism af this
rise to the transfere of blood from the inferior vena cava
to the thoracic cavity in a similar manner to the effect of
1limb tourniquent(ZO). The rise of central venous pressure
may probably be due to enhanced sympathetic activity following
the increase of arterial carbon dioxide tension(21).
Marshall et al.(is) showed that increase of central venous
pressure after carbon dioxide insufflation for laparoscopy
did not diminish after administration of beta adrenergic

blockers (Oxprenolol).

Kelman et al.(7) showed that progressive increase
of intra-abdominal pressure leads to increase of central

venous in both horizontal and head-down patients until the



intra-abdominal pressure reaches 40 cm. HZO which was

accompanied with decrease of central venous pressuree.

d) Cardiac out-put:

smith et al.(ls) showed that increased intra-abdominal
pressure leads to increased cardiac output by about 20%; but
Marshall et al.(ls), showed that cardiac output was re-
latively unaffected being increased in some patients and

(7) also found that cardiac

decreased in others. Kelman et al.
output was increased in both horizontal and head-down pat-
ients. The possible causes of this ihcrease in cardiac out-
put may be either an increase of cardiac filling pressure due
te mechanical factors and to sympathetically-induced con-
striction of capacitence vessels. The other cause of in-
creased cardiac output was an increase of cardiac efferent
sympathetic activity. The relative roles of these two factors
cannot be clearly separated. They also stated that it was only
at a very high intra-abdominal pressure and then only in some
patients that cardiac output may be reduced(7). In constant

to this finding Lenz et al.(a) showed that there was a fall

in both stroke volume and cardiac output due to carbon dioxide
insufflation and increased after deflation of the abdomen

but diminished once more when the patients were returned to

the horizontal position from the Trendelenburg's position(e).
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The difference between the two series are possibly
due to the differing rates of earbon dioxide insuff latdon
(up to 15 minutes in Kelman's series but only four minutes
in Leng series). The longer the time interval allows
cardiovascular compensation particularly vasoconstriction
to occur. Increased arterial carbon dioxide tension in
Kelman's series may account for some of the difference in

cardiac output.

III. Metabolic changes: Acid Base Status:

It was a general agreement that pneumoperitoneum
with nitrous oxide did not lead to any changes in the blood
pH of patients whatever the amount of the gas insufflated
©Or the increase in the intra-abdominal pressure. with
carbon dioxide insufflation of the peritoneal cavity there
was significant decrease in the pH of the arterial blood, and
tendency to mild acidosis. This is mainly due to the rapid

absorption of carbon dioxide(ii’ 14 & 22).

Indications of Laparoscopy:

Laparoscopy is used nowadays in both diagnostic and
therapeutic purposes in all branches of medicine. It is
used in large scale in gynaecology and obstetrics in
diagnostic purposes as one of the investigation steps of

some gynaecological abnormalities as ammenorrhoea,
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dysmenorrhoea and infertility, the causes of obscure pelvic
pain and acute or chronic pelvic diseases. Laparoscopy is
also used to determine the aetiology of ovarian dystrophy,

tuberculosis and endometriosis and for the diagnosis of

(23,24).

early extrauterine pregnancy Tubal sterilization

can be carried out by laparoscopy. The advantages versus
laparotomy are a much lower incidence of post-operative

complicatioris and a shorter stay in hospital while still

allowing direct inspection of the intra-abdominal contents(ZS).

Laparoscopy can also be used for investigation and

(26)

diagnosis of liver disease , and to take a liver biopsy(27).

The determination of the aetiology of ascites can be carried

out by the aid of laparoscopy(ze).

Hazards and complications:

- Cardiac arrest is probably the result of gas embolism(7).

Cardiac arrest can occur due to overdistension of the

peritoneal cavity with excessive amount of carbon dioxide(zg).

- Possibility of severe bradycardia from reflex increase of

cardie~vagal tone consequent with peritoneal manipulation(7).

- Cardiac dysrhythmias and cardio-vascular collapse may occur

more commonly in the early insufflation phase with carbon

dioxide(B).



- 13 =

Explosion hazard may occur when diathermy is used in the

presence of nitrous oxide as insufflating gas(30).

Tachycardia and hypotension may result when the intra-

abdominal pressure reaches 40 cm H,0 for short time with

rapid recovery after deflation(Bi).

Injury to the abdominal viscera as thermal injury to the

bowel during laparoscopic sterilization(32>.

Injury to the aorta and great vessels with severe

(33) (34).

haemorrhage or injury to the lumbosacral roots

Regurgitation with the possibility of aspiration may occur

during laparoscopy due to increased intra-abdominal pres-

sure, lithotomy position, steep head down tilt, insufflation

of gas in the peritoneal cavity and pressure on the abdomen

by the surgeon(35).

Rare complications due to unexperience of the surgeon:

. Bleeding from the skin subcutaneous tissue, mesosalpinx,

bowel and gastrointestinal perforation.

. Failed laparoscopy.

. Pelvic abscess due to infection as late post-operative

complication(36).
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Contraindications to pelvic laparoscopy:

1. General contraindications:

Severe cardio-vascular diseases valvular diseases,
congestive heart failure, hypertension and cerebro-

vascular diseases(is).

Respiratory diseases as asthma, pheumothorax and chronic
obstructive lung diseases:s These conditions lead to
diminution of lung compliance which cannot compensate
for the severe ventilatory changes due to insufflation
of gas in the peritoneal cavity and restrict the move-

ment of the diaphragm‘%).

Extreme obesity. This conditionleads to difficult
{nsertion of trochar and canula through the anterior
abdominal wall or it may not reach the peritoneal

cavity at a11(37).

2. Local contraindication:

. Massive ascites

Generalised peritonitis.
Diaphragmatic hernia.

Generalised adhesions.
(37)
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AIM OF THE WORK

1. The aim of this work is to investigate three different
techniques of anaesthesia for pelvic laparoscopy,
namely general anaesthesia with intermitent positive
pressure ventilation I.P.P.V., lumbar extradural block
and local infiltration associated with systemic anal-

gesics.

2. Thé vital signg &s regabds pulse rate and artetial blood
pressure ake meédufed; evaludted and discussed during
steps of the procedure to define changes due to dif-

ferent drugs used.

(i};? The effects of carbon dioxide insufflation into the
peritoneal cavity and the effect of Trendelenburg

position on circulatory dynamics of the patients.
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PATIENTS AND METHODOLOGY

1. Patients:

Forty five female patients undergoing laparoscopy
for either diagnostic or therapeutié tubal sterilization
purposes are chosens They are of an average age of 15-40
years old and of average weight between 48~75 kilograms.
They are clinically free from any chest on heart diseases.

Routine laporatory investigation are dones
2. Methods:

The forty-five patients will be divided into three )

groups: 5’%;&5:/
Group I:

Twenty patients will do laparoscopy under general
endotracheal anaesthesia with muscle relaxant and controlled
ventilation. Premedication with 1 mg atropine sulphate + 100
mg pethidine are given intramuscularly half an hour before
operation. Inducation of anaesthesia is performed with
sleeping dose of thiopentone sodium 2.5% given intravenously
followed by 2 mg/kg body weight, gallamine triethiodide as
muscle relaxant. Artificial ventilation is performed for
2-3 minutes with a mixture of oxygen and nitrous oxide 50%

of each followed by insertion of cuffed endotracheal tube
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of suitable size under direct laryngoscopy. Maintenance of
anaesthesia is with nitrous oxide and oxygen 7 : 5 L/min.
respectively supplimented with 0.5 - 1% halothane from fluetic
vaporizer. Ventilation is performed with intermittent
positive-pressure ventilation "I.P.P.V." through volume prese t
Blease ventilator with 700 ml tidal volume. When the procedure
{s finished the anaesthetics are shut off and ventilétion is
continued with 100% oxygen. Recovery is induced with 2.5 mg

prostigmine sulphate + 1 mg atropine injected intravenously.
rou :

Ten patients will do laparoscopy with lumbar extra-

dural block.

- Pre-medication with 100 mg pethidine given intramuscularly

half an hour before the operation,

- Extradural block is performed with 15 ml xylecaine hydro-
chloride 1.5% injected in the extradural space between 4th
and Sth lumbar vertebrae using Tuohy's needle with the

patient in the sitting position.

Technigue for extradural block:

- The patient is put in sitting position with the back

slightly flexed.

- Sterilization of the back with tincture iodine 2.5%

solution.
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- Tuohy's needle is inserted in the 4th lumbar space through
skin, subcutaneous tissue, supra spinous ligament, intra-
spinous ligament and ligamentum flavum till the epidural

space with its characteristic of negative pressure.

-~ Test of negativity is performed with continuous pressure
on the plunger of a syringe filled with saline. The

plunger should move very freely within its barrel.

- If bure that the needle is in the eplidural space a test
dose of 5 mi xylocaihé is injected and if in 5 min. there
is mo evidence of subarachnoid block such as inability to
move feet.

The remainder of the solution is slowly injected. Frequent

aspiration tests being made to avoid risk of subarachnoid

or intravenous injection.

- The patient is thenturned on the back with slight head-

down tilt anda pillow under the shoulder.

Group III:
15 patients will do laparoscopy under the effect
of local analgesia, supplimented with systemic analgesics

given as pre-medication half an hour before operation.

- pethidine 100 mg given to five patients.

- 50 mg pethidine + 10 mg Diazepam given to five patients.
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- 50 mg pethidine + 30 mg Pentazocine given to five
patients.
20 ml xylocaine hydrochloride 1% are used for lecal in-

filtration of infraumbilical region in three directions.

- The first one towards symphesis bupis, the local anaesthetic
is injected in the para peritonium, rectus sheath, sub=

cutaneous tissue ahd the skin.

« The othet two directions are to the right and left of
the umbilicus for digdtance of 5 cm in each side. The same
procedure of the first direction is repeated. Paracervical
block with 5 ml xylocaine 1%, is injected in the points of
3,6,9 and 12 o'clock around the cervix for the instrumental

manipulation of the vaginal devices.

All patients under going laparoscopy in this study
are slowly insufflated with 2.5-3 L. carbon dioxide to give
an intra-abdominal pressure of 20 cm H2O and are kept in

Trendelenburg's position.

Measurements:

The parameters of this study are measured pre-

operatively and then after:

- Pre-medication.

- The administration of anaesthesia.
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- Insufflation of carbon dioxide.
- Trendelenburg position.
- Deflation of the abdomen from the gas and the patient in

the horizontal position.

1. Mean arterial blood pressure.
The arterial blood pressure is measured by sphygmomano-
meter and the mean artetial blood pressure assumed to be:

Diastolic blood pres:ufe + 1/3 the pulse pressure.

2. Pulse rate/min.:
Measured by digital palpation of the radial artery in

one minute.

Statistics:
Sum of squares - square of the sum
S.DQ = n
n -1
£ = mean difference
- S.D.
N n
n = No. of cases.

Standard deviation.

0
.
o
.
]



CHAPTER ]

=SULTS




RESULTS

This work was performed on 45 female patients, 29 of
them for diagnostic purposes and 16 cases for tubal liga-
tion. All of them were clinically free as Jjudged by
clinical and routine laboratory investigations. From the
anaesthetic point of view they were divided into three
groups:

1. Group It

Twenty patients in whom the procedures were performed
under the effect of general endotracheal anaesthesia with
gallamine triethiodide as muscle relaxant and thiopentone
as induction agent. Anaesthesia was maintained with
nitrous oxide 7 L. and oxygen 5 L. supplimented with

0.5 - 1.0% fluothane.

Ventilation was controlled throughout the procedure.
2. Group I1:

Ten patients underwent the procedure with extradural

analgesia using xylocaine 1.5% and premedicated with 100 mg

pethidine.

3, Group III:

Fifteen patients under-went the procedure with local

analgesia and pre-medicated with either:
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Sub-group a) Five patients with: 100 mg pethidine

Sub=group b) Five patients with: 50 mg pethidine +
10 mg diazepam.

Sub-~group c) Five patients with: 50 mg pethidine +

30 mg pentazocines

Group I:
the twenty patients of thls group aged from 15-39 years.

|
Thelr weights ranged from 48-70 kg.

Sixteen patients of them under went diagnostic lapa-
roscopy and four patients did laparoscopic tubal ligation

{Table I).

1. Changes in pulse rate/min. during different steps of the

operation. (Table II and Fig. 1).

Pulse~rate/min. in the pre-operative period ranged
from 76-98 beats/min. with a mean value 85.5 + 14.05 beats/
min. After induction of anaesthesia (with thiopentone 2.5%
and gallamine for muscular relaxation) . The pulse rate
ranged from 76 - 102 beats/min. with a mean value 88.1 %+ 6.055
beats/min. The increase is significant (t = 1.921). 1In
Trendelenburg significant increase in pulse rate/min. was
observed. It ranged from 84-130 beats/min. with a3 mean value
102.6 S.D. + 17.129 beats/min. (t = 4.49). After CO, in-

sufflation the pulse rate/min. ranged from 90-120° °~ ¢



beats/min. with a mean value 102.6 S.D. + 9.583 beats/min.

The increase is significant (t = 8.175).

At the end of the procedure and deflation of all
residual carbon dioxide from the abdomen in normal flat
position, pulse rate showed significant increase, it ranged
from 82 - 98 beats/mins with a mean value 90:1 #+ 5.112

beats/min: (t = 4.024).

2, Changes in the mean arterial blood pressure:

The mean arterial blood pressure ranged from 83.3 - 110

torr with a mean value 92.4 torr pre-operatively, S.D. + 5.325.

After induction of anaesthesia the mean arterial blood
pressure was significantly decreased. It ranged from 83.3 -
100.7 torr with g mean value 91.14 torr (S.D. + 3.159 and

t = 1-784)0

As 3 result of intraperitoneal insufflation of carbon
dioxide, all the patients showed significant increase in
mean arterial blood pressure. It ranged from 91,3 - 120.0

torr with a mean value 98-295 torr (S.D. + 5.514 and t = 8.673).

In Trendelenburg position the mean arterial blood
pressure showing significant increase, it ranged from 88.3-
106.3 torr with a mean value of 95.87 torr (S.D. + 4.617 and

t = 3.313).



At the end of the procedure the mean arterial blood
pressure ranged from 88.3 - 103.3 torr with a mean value

94.205 (S.D. + 5.048 torr).

The increase was insignificant (t = 1.457).

Group II

Ten patients {n whom the laparoscopy procedure was
done under the effect of spinal extradural analgesia. Their
age ranged from 17 - 38 years with a mean value 28.6 years
and their weights ranged from 60-75 kgs. Five patients of
them underwent diagnostic laparoscopy and the other five for

laparoscopin tubal ligation (Table IV).
1. Changes in pulse rate/min. (Table V and Fig. 3).

The preoperative data of group II showed that the
pulse rate/min. ranged from 78-92 beats/min. with a mean

value of 82 beats/min. (S.D. + 14.071).

After 15 minutes from the injection of xylocaine and
at the beginning of the procedure the pulse rate/min. showed
insignificant decrease. It ranged from 72-90 beats/min.

with a mean value of 81 beats/min. (S.D. + 5.437 and t = 0.560).

Trendelenburg's position causes significant increase
in pulse rate. It ranged from 76 - 96 beats/min. with a mean

value 88.6 beats/min. (5.D. + 6.257 and t = 3.335].
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wWith insufflation, the pulse rate ranged from 72 - 98
beats/min., with a mean value 89.6 beats/min. (S.D. i 8.208).

The increase was significant (t = 2.,927).

After deflation of the abdomen from carbon dioxide
and the patients in horizontal plane. The pulse rate ranged
from 72 - 88 beats/min, with a mean value 80.4 (5.D. x 5.846)

beats/min. The decredse was insignificant (t # 0.973).

2. Changes in the thean arterial blood pressure (Table VI

and Fig. 5).

The pre-operative mean arterial blood pressure in
Group II ranged from 86.7 - 95,3 torr with a mean value

92.35 torr i 2.652.

After injection of xylocaine the mean arterial blood
pressure showed significant increase. It ranged from 86.7 -

103.3 torr with a mean value 94.58 (S.D. + 2.882 and t = 2.459).

Insufflaticn of carbon dioxide intraperitoneally, there
was a significant increase in the mean arterial blood
pressure. It ranged from 93.3 - 110.6 torr with a mean

Value 102.38 torr (S'DQ 1 3.722 and t = 8.530)0

Insignificant increase in the mean arterial blood

pressure occurred with Trendelenburg position.
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It ranged from 86.7 -~ 103.3 torr with a mean value

95.13 torr (S.D. + 4.893 and t = 1.778),

At the end of the procedure, the mean arterial blood
pressure showed insignificant decrease in its value.
It ranged from B8.3 - 97.0 torr with 4 mean value 92.01

torr (S.D¢ # 3.054 and t = 0.341).

Group III: Patients undeé local analgesia.

Eight of thede 15 patients Uhdetwent diagnostic
laparoscopy and the seven patients for therapeutic tubal

sterilization,

The five patients of sub-group (a) were pre-medicated
with 100 mg. pethidine; age ranged from 22 ~ 36 years with

a mean value 28 years and weights ranged from 55 - 75 kg

(Table VIIa).

The five patients of sub-group (b) (pre-medicated with
50 mg. pethidine + 10 mg. diazepam) had an age ranged from
22 - 35 years with a mean value 29.8 years and weight ranged

from 65 - 75 kg (Table VII b).

The five patients of sub-group (c): (premedicated with
50 mg. pethidine + 30 mg pentazccine) had an age ranged from
20 - 38 years with a mean value 28.6 years and weights ranged

from 56 - 75 kg (Table VII c).
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I. Changes in pulse rate/min. (Table VIII a and b and Fig. 3).

1. The pre-operative data cf the three sub-group
showed: sub~-group at Pulse rate/min. ranged from 86-100 beats/
min. with a mean value 90.4 beats min. (S.D: % 5.727).
Sub-group bt Pulse rate/min: ranged from 76-82 beats/min.

with a mear value 80 beats/min. (S.D. # 4.42.

Sub-group ct Pulse rate/min. ranged from 86-92 beats/min.

with a mean value B9.2 beats/min. (S.D. + 2.28).

P. After injectlon of local ansesthetic drug (xyle-
Caine 105%)0

Sub-group a: Pulse rate/min, showed significant decrease.
It ranged from 70-52 beats/min. with a mean value of 80.8

beato/min. (S.D. + 5.899 (t = 3.639).

Sub-group b: Pulse rate/min. showed insignificant decrease.
It ranged from 76 - 80 beats/min. with a mean value of 78

beats/min. (S.D. + 1.414 and t = 1.163).

subgroup c: Pulse rate/min. showed insignificant decrease.
It ranged from 88 - 94 beats/min. with a mean value of 90.4

beats/min. (S.D. # 3.033 and t = 0.884).

3. Trendelenburg's position lead to significant increase

in the three sub-groups:
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Sub-group a: Pulse rate ranged from 80-120 beats/min.
with a mean value of 101.6 beats/min. (S.D. + 12.930 and

t = 3.998)-

Sub-group b: Pulse rate ranged from 86 - 98 beats/min.

with a mean value of 92 beats/min. (SeDs % 9.643 and t = 3.782).

Sub-group c: Pulsé rate rahged from 96102 beats/min. with

a mean value of 98.4 beats/min. (S.D. 4 1.095 and t = 18.814).

4. Thsufflatioh with carbon dioxide: Pulse rate/min.
during insufflatiom with carbon dioxide showed significant
increase in the three subgroups compared with the pre-

operative pulse rate/min.

Sub-group a: Pulse rate ranged from 84 - 126 beats/min.
with a mean value of 108 beats/min., (S.D. % 13.74 and

t = 20864)0

Sub-group b: Pulse rate ranged from S0 - 102 beats/min.

with a mean value of 96 beats/min. (S.D. x 4.243 and t = 8.434).
Sub-group c: Pulse rate ranged from 100 - 106 beats/min.
with a mean value 102.8 beats/min. (S.D. % 0.894 and t = 34).

5. At the end of the procedure the three sub-groups
showed the following data:

Sub-group a: Pulse rate ranged from 76 - 96 beats/min.
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with a mean of 84.8 beats/min. (S.D. # 4.775.

' The decrease was insignificant (t = 1.622).

Sub-group bt Pulse rate ranged from 76 -~ 86 beats/min.
with a mean value of 79.8 beats/min. (S.D. 4 3.286. The

decrease was insignificant (t = 0.272).

Sub-group c: Pulse rate/min. ranged from 86 - 96 with a
mean of 924 (S.D. + 5.215 beats/min.). The increase was

ihsignificant (t = 0.343).

II. Changes in the mean arterial blood pressure: (Tables IX a,b
and Fige. 6)

Pre-operative data:
Sub~group a: The mean arterial blood pressure ranged from

86.7 - 91.7 torr with a mean value 89.28 torr (S.D. + 2.438).

Sub-group b: The mean arterial blood pressure ranged from

86 - 93.3 torr with a mean value 89.38 torr + 9.074.

Sub-group c: The mean arterial blood pressure ranged from

88.6 - 93.3 torr with a mean value of 91.28 torr + 22.269.

Due to the effects of analgesic drug the mean arterial blood

pressure showed increase in the three sub-groups.

Sub-group a: The mean arterial blood pressure ranged from
87.3 - 93.3 torr with a mean value of 90.74 torr (S.D. + 1.098).

The Jecrease was significant (t = 3.014).
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Sub-group b: The mean arterial blood pressure ranged from
90.7 - 95.3 torr with a mean value of 92.74 torr (S.D. + 2.216).

The decrease was significant (t = 3.390).

Sub-group c: The mean arterial blood pressure ranged from
90.3 « 93.3 torr with a mean value 91.5 torr (S.D. + 2,1813).

The decrease was insignificant (t = 0.225).

Insufflation with catbon dioxide lead to significant
increase in the mean arterial blood pressure of the three

sub-groups as follows:

Sub-group a: The mean arterial blood pressure ranged from
95,3 ~ 103.3 torr with a mean value 99.72 torr (S.D. + 6.065

Sub=group b: The mean arterial blood pressure ranged from
95.3 -~ 99.0 torr with a mean value of 97.46 torr (5.D. + 2.164
and t = 9,090).

Sub-group c: The mean arterial blood pressure ranged from
94.3 - 98.3 torr with a mean value of 96.7 torr (S.D. + 0.759

and t = 150941)0

Trendelenburg's position lead to significant

increase in the mean arterial blood pressure.
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Sub-group a: The mean arterial blood
93.3 -~ 96.7 torr with a mean value of

Sub-group bt The mean arterial blood
88.3 - 95.7 torr with a mean value of

and t = 2,135).

Sub-~group ct The mean arterial blood
90.6 - 93,6 torr with a mean value of

and t = 2.724).

pressure ranged from

93.98 torr (s.D. + 3.555

pressure ranged from

92.72 torr (S.D. + 1.683

pressure ranged from

92.68 torr (S.D. + 1.739

Deflation of the abdomen from carbon dioxide and return

the patients to normal horizontal plane lead to insignificant

increase in the mean arterial blood pressure.

Sub-group a: The mean arterial blood
91.3 -~ 95.3 torr with a mean value of

and t = 20084)0

Sub-group bt The mean arterial blood
88.3 - 93,7 torr with a mean value of

and t = 2,075).

Sub-group c: The mean arterial blood
89.6 —~ 9¢4.3 torr with a mean value of

and t = 2.062),

pressure ranged from

92,78 torr (S.D. + 2.538

pressure ranged from

91.98 torr (S.D. + 1.426

pressure ranged from

92.02 torr (S.D. + 0.733
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Table I: Twenty patients under general anaesthesia.

Patient

No. Age in years Weight in kg. Operation
1 26 55 Diagnostic laparoscopy
2 22 65 " "
3 28 70 " "
4 34 60 " "
5 17 55 " "
6 28 60 » "
7 28 65 " "
8 24 48 " "
9 17 50 " i

10 25 58 " "

11 30 63 " "

12 23 70 " "

13 15 S5 " "

14 30 58 " "

15 28 65 " "

16 25 60 " "

17 39 50 Tubal ligation

18 35 70 Tubal ligation

19 35 65 Tubal ligation

20 38 65 Tubal ligation

Range 1539 48~70 16 Diagnostic laparos-
copy

Mean 27.35 - 4 Tubal ligation
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Table II: Changes in pulse rate/min, of patients under general

anaesthesia.
Patient Pre-op. After in- Trende- Insuffla- Deflation and
No. beats/ duction lenburg tion flat position
min, beats/min. beats/ beats/min. beats/min.
mine
1 92 90 120 120 96
2 92 88 96 100 94
3 86 86 102 104 94
4 90 92 104 98 90
5 90 92 108 106 92
6 80 76 S0 96 88
7 92 90 96 56 90
8 86 92 98 102 90
9 ¥2 102 120 120 98
10 88 92 104 100 90
11 S8 98 120 120 96
12 86 86 : 96 98 84
13 86 92 130 120 98
14 78 78 88 90 80
15 82 82 92 %24 86
16 80 100 120 110 96
17 76 90 110 106 88
18 76 76 88 90 86
19 82 82 86 92 82
20 78 78 84 90 84
Range 76-98  76-102 84-130  90-120 82-98
Mean 85.5 88.1 102,6 102.6 90.1
S.D. + 14.05 6.055 17.129 9.583 S5.112
t 1.921* 4.49 8.175° 4.024*

t is significant if more than 1.72% at P 0.05



Table III: Changes in the mean arterial blodd pressure in
patients under general anaesthesia.

Patient Pre-op. Induction Trendelen~ Insuffla- Deflation

No. torr torr burg torr tion torr torr
1 95.3 95.3 106.3 110.6 97.0
2 93.3 93.3 102.0 104.7 95.2
3 95.3 93.0 97.0 110.0 96.0
4 9242 81.0 101.2 106.7 93,3
5 93.3 86.0 96.0 97.3 94.2
6 93.3 93.3 95.3 100.0 93.3
7 95.3 95.3 94.3 101.0 96.7
8 86.7 S0.0 94.0 100.7 90.0
S 3.3 93.3 92.7 98.3 94.0
10 93.7 91.0 97.7 106.7 93.3
11 93.3 88.3 103.3 120.0 103.3
12 93.3 93.3 96.7 103.¢ 95.3
13 110.0 100.7 101.7 120.0 94,7
14 88.3 88.3 89.3 93.3 88.3
15 93.3 93.3 100.0 105.3 100.0
16 90.1 S0.1 90.0 100.0 93.3
17 86.7 86.7 88.3 102.2 93.3
18 83.3 83.3 0.0 91.3 91.3
19 88.3 88.3 93.3 96.3 23.3
20 89.3 89.0 88.3 92.7 88.3
Range 83.3-100 83.3-100.7 88.3-106.3 91.3-120 88.3-103,.3
Mean 92.4 51.14 95.87 98.295 94,205
S.D. # 5.325 3.159 4.617 5.514 5.048
t 1.784 3.313 8.763 1.457

t is significant if more than 1.729 at P 0.05.



Table IV: Patients with extradural analgesia.

Pa;i?nt Age in years Weight in kg. Operation
1 25 65 Diagnostic laparoscopy
2 18 70 " "
3 22 60 b S
4 1% 65 " "
5 25 70 " "
6 38 75 Tubal ligation
7 32 70 Tubal ligation
8 36 75 Tubal ligation
9 38 65 Tubal ligation
10 35 72 Tubal ligation
Range 17-38 60-~75 5 Diagnostic

5 Tubal ligation

Mean 28.6




Table V: Changes in pulse rate of patients under extradural

analgesia.
Patient Pre-op. After in- Trendelen~ ~ Insuffla- Deflation
No. beats per jection burg . tion and flat
minhute beats/min. beats/mini beats/min. position
beats/min.
1 80 90 76 72 72
2 80 72 18 78 72
k) 80 84 S0 30 80
4 84 78 92 96 78
S 78 80 90 96 86
6 82 82 96 98 88
7 84 80 o6 98 82
8 92 86 96 96 86
S 82 80 84 86 84
10 78 78 88 86 76
Range 78-92 72-380 76-96 72-98 72-88
Mean 82 81 88.6 89.6 80.4
S.D. #+ 14.071 5.437 6.257 8.208 5.846
t 0.56 3.335* 2.927° 0.973

t is significant if more that 1.833 at P 0.05



Table VI: Changes in the mean arterial blood pressure in
patients under extradural block.

Patient Pre-op. Induction Trendelen- Insufflation Deflationi
No. torr torr burg torr torr torr
1 93.3 93.3 103.3 103.3 88.3
2 88.3 88.3 86.7 23.3 88.6
3 93.3 96,3 93.0 96.7 93.3
4 93.3 103.3 103.3 106.7 93.3
5 93.3 98.3 91.7 103.3 96.0
6 93.3 93.3 96.6 102.6 90.1
7 93.3 96.3 90.1 103.3 85.2
8 95.3 96.7 96,3 110.6 97.0
9 93.3 93.3 96.3 103.3 88.3
10 86.7 86.7 94,0 100.7 90.0
Range B6.7-95.3 86.7-103.3 86.7-103.3 93.3-110.6 88.3-97.0
Mean 92.34 94.58 95.13 102.38 92.01
SeDaet 2.652 2.882 4.893 3.722 3.054
t 2.459 1.778 8.530 0.341

t is significant if more than 1.833 at P 0.05
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Table VII: Patients under local analgesia.
Subgroup (a) with pethidine 100 mg.

paSéfnt Age in years weight in kg. operation
1 25 &s Diagnostic laparoscopy
2 22 70 Diagnostic laparoscopy
3 22 75 Diagnostic laparoscopy
4 35 5% Tubal ligation
5 36 65 Tubal ligation

Range 22-36 55-75

Mean 28

Subgroup (b) with 50 mg pethidine + 10 mg Diazepam

1 25 70 Diagnostic laparoscopy
2 22 65 Diagnostic laparoscopy
3 34 75 Tubal ligation
4 33 75 Tubal ligation
S 35 65 Tubal ligation

Range 22=35 65-75

Mean 29.80

Subgroup (c) with 50 mg pethidine + 30 mg Pentazocine

1 20 75 Diagnostic laparoscopy
2 25 56 Diagnostic laparoscopy
3 23 58 Diagnostic laparoscopy
4 37 70 Tubal ligation
5 38 75 Tubal ligation

Range 20-38 56-75

Mean 28,60




Table VIIIa:t

analgesia.
a) Pethidine 100 mg. before operation.
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Changes in pulse rate/min. in patients with local

Insuffla-

Deflation

Patient Pre-op. After anal- Trendelen-
NO. erative gesia burg tion beats/min,
beats/ beats/min. beats/min. beats/min.
min,
1 100 92 120 126 96
2 S0 70 80 84 76
3 86 80 106 114 82
4 90 82 106 112 86
5 86 80 96 104 84
b) 50 mg pethidine + 10 mg diazepam.
1 76 76 88 92 78
2 82 80 92 96 86
3 80 78 96 100 78
4 82 80 o8 102 80
S 80 76 86 90 76
c) SO mg pethidine + 30 mg pentazocine.
1 86 88 96 100 88
2 90 92 100 104 92
3 88 90 96 100 90
4 90 94 98 104 96
) 92 88 102 106 86
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Table VIIIb: Changes in pulse rate/min. of patients under local

analgesia and systemic analgesics.
a) 100 mg pethidine.

Pre-op. After anal- Trendelen- Insuff- Deflation of flat

beats/ gesia burg lation position
min. beats/min., beats/min. beats/ beats/min.
‘ - LT 202
Range 86=100 70-92 80-120 84-126 76+96
Mean 90.4 80.8 101.6 108.0 84.8
SeDet 5.727 5.899 12.930 13.74 4.775
t 3.639¢* 3.998* 2.864° 1.622°¢
b) SO mg pethidine + 10 mg diazepam
Range 76-82 76-80 B6-98 90-102 76-86
Mean 80.0 78.0 92.0 96.0 79.8
SeDot 2.442 1.414 9.643 4.243 3.286
t 1.163 3.782* 8.434* Q.272
c) 50 mg pethidine + 30 mg pentazocine
Range 86-92  88-94 96-102  100-106 86-96
Mean 89,2 90.4 98.4 102.8 S2.4
SeDet 2.28 3.033 1.095 0.894 $.215
t 0.884 18.814°* 34.00°* 0.343

t is significant if more than 2.132 at P 0.05
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Table IXa: Changes in the mean arterial blood pressure in
patients under local analgesia.
a) Pethidine 100 mg.

s

Patient Pre-op. Analgesia Trendelen- Insufflation Deflation

No. torr torr burg torr torr
‘torr

1 90.0 92.7  93.3 170.0 95.3

2 9143 9343 93.3 95.3 91.3

3 86.7 88.7 96.7 103.3 92.3

4 86.7 87.3 93.3 103.3 91.7

5 91.7 91.7 93,3 96.7 93,3

P

b) 50 mg pethidine + 10 mg diazepam

1 88.3 90.7 93,0 95.3 91.3
2 86.0 93.3 88.3 96.7 88.3
3 85.0 91.7 93.3 98.0 93.3
4 90.3 92.7 93.3 99.0 93.3
5 93.3 95.3 95.7 98.3 93.7

c) 50 mg pethidine + 30 mg pentazocin

1 88.6 90.3 90.6 94.3 89.6
2 90.6 90.3 93.3 96.6 90.6
3 93.3 90.3 92.6 98.3 94.3
4 90.6 93.3 93.6 96.6 92.3
5 93.3 93.3 93.3 97.6 93.3
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Changes in the mean arterial blood pressure in
patients under local analgesia.

a) 100 mg pethidine
Pre-operative Analgesia Trendelen- Insuffla- Deflation
burg tion
torr torr torr torr torr
Range 86.7‘-91.7 87.3"9303 93‘3“96.7 95-3"103.3 9‘103-95-3
Mean 89,28 90.74 93,98 99.72 92.178
S.De # 2.438 1.098 3.5%% 6.065 2.538
t 3.014 24955 3.864 2.084
b) 50 mg pethidine + 10 mg diazepam
Range 86.0-93.3 90.7-95.3 88.3~95.7 95.3-99.0 88.3-93,7
Mean 89.38 92.74 92.72 97.46 91.98
SeDe + 9.074 2.216 1.683 2.7164 1.426
t 3.390 2.135 9.090 2.075
c) 50 mg pethidine + 30 mg pentazocin
Range 88.6“9303 9003"'93-3 9006"93.6 94.3-98.3 8906"‘94-3
Mean 91.28 91.50 92.68 96.70 92.02
S.D. * 22.269 2.181 1.739 0.759 0.733
t 0.225 2.724 15.941 2.062

t is significant if more than 2.132 at P 0.0S.
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DISCUSSION

The vital sigons as regards pulse rate/min, and mean
arterial blood pressure showing various changes during the
different steps oflaparoscopic procedure. Certain factors
shares in these changes as premedicant drugs e+g. atropine
sulphate, the use of general systemic analgesics pethidine
pentazocine and tranquilizeres as dlazepam induction agents
(thHiopentone sodium) rMuscle relaxants (gallamine triethiodide),
the effect of inhalational anaesthetic agents fluothane,
nitrous oxide. Xylocaine hydrochloride in extradural and
local blocke. Other factors as regards increase intra-
abdominal pressure from insufflating gas, the effect of
increased carbon dioxide tension in the arterial blood, and
the effect of Trendelenburg's position will also shares in

changes of vital signs-

Pulse rate/min.:

In group I. Significant increase in pulse rate/min. was
observed after induction of anaesthesia. The increase may be

due to the effect of atropine premedication, the effect of

(38) (39)

thiopentone and gallamine. Etsten and Li and Fieldman

postulated that thiopentone may lead to increase in pulse rate/

(40) (41)

min. in Man while Doughty & Kennedy showed that

gallamine injection may lead to increase in pulse rate.
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With insufflation of carbcen dioxide intraperitoneally.
significant increase in pulse rate/min. was observed when the
intra-abdominal pressure reaches 20 cm H20. This was in

agreement with that obtained by Kelman et al.(7), Marshal

(15) (11) ,pd Lenz et al. 8. This

et al. & Motew et al.
increase in pulse rate/min. was obtained inspite the use of
fluothane which may lead to decrease in pulse rate as shown by

(42) (43).

Price and Black

The cause of this increase in pulse rate/min. may be
atributed to increase of carbon dioxide tension in the
arterial blood absorbed from the peritoneal cavity after in-
sufflation. This stimulates the chemoreceptors in the carotid
and aortic bodies which send impulse to cardio-accelerator
centre in the medulla leading to increase in heart rate(44).
The other cause of this increase in pulse rate/min. may be
due to increase Of intra-abdominal pressure which leads to
increase of cardiac filling pressure and so increase of car-
diac output and through Bainbridge's reflex leads to tachy-

(7)

cardia .

In the present work further significant increase in
pulse rate/min. was observed after Trendelenburg's position.
This result was similar to that obtained by Scott et al.(45).

At the end of the procedure with deflation of the abdomen from
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carbon dioxide, restoring the patients to the horizontal plane
and recovery from anaesthesia, the pulse rate still showed

(46)

significant increase as that obtained by Carson and

Motew et al.(ii).

Kelman et a1. (7 postulated that the pulse rate/min. more
or less returned to its original value after deflation of the
gas. The cause of this significant increase in pulse rate/min.
may be attributed to inproper deflation of the abdomen from
carbon dioxide, the patient did not return to complete hori-
zontal plane or may be due to certain degree of carbon
dioxide tension still found in the arterial blood(46), or it

may be attributed to the mentioned previous causes of anaes-

thetic drugs.

In group II: Patients showed insignificant decrease in
pulse rate/min. after injection of xylocaine hydroshloride
epidurally. This decrease in pulse rate may be due to the
effect of xylocaine as that shown by Bromage(47). Insufflation
of carbon dioxide intraperitoneally leads to significant in-

(13) found the same

crease in pulse rate/min. Caceres and Kim
result in using spinal subarachnoid analgesia for laparoscopic
tubal ligation. The cause of this increase in pulse rate may
be due to the increased intra-abdominal pressure or may be
attributed to increase carbon dioxide tension in the arterial

blood(7).
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Further significant increase in pulse rate/min. was
observed due to Trendelenbukg's position. At the end of the
procedure and after deflation of carbon dioxide, insignificant

decrease in pulse rate/min. was observed.

In the present work, patients of group III showed in~-
significant decrease in pulse rate/min. after injection of
analgesic drug in sub-groups b & ¢, but sub-group a=- showed
significant decreases After carbon dioxide insufflation
intraperitoneally significant increase in pulse rate was

obgerved in the three sub-groups. Brown et al.(S)

and
Jefferson(48) found the same results of increased pulse rate/
min. after carbon dioxide insufflation with local analgesia

for laparoscopy. This increase in pulse rate occurred inspite
of the antiarrhythemic effect of xylocaine hydrochloride to
prevent major increase in pulse rate(49). with Trendelenburg's'
position further significant increase in pulse rate/min. was
observed. This result was inagreement to that obtained by

(50) and Brown et al.(S). Scott and Slawson(51)

Robert and Leslie
postulated that patient under local or epidural analgesia must
be oxygenated well with oxygen mask during Trendlenburg's
position, because this position shares with increased intra-
abdominal pressure in impairment of ventilation which leads

to hypercarbia plus that occurred due to absorption of carbon

dioxide from the peritoneal cavity. At the end of the procedure
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insignificant decrease in mean pulse rate/min. was observed

in subcreup a & b, but in subgroup c receiving pentazocine as
premedication, insignificant increase in mean pulse rate/min.
was observed. Brown et al.(S) postulated that after deflation
the pulse rate was more or less returned to its original
value. The insignificant increase in mean pulse rate/min. in

subgroup c may be referred to the effect of pentazocine(52).

changes in the mean arterial blood presdure:

During the various steps of laparoscopic procedure the
mean arterial blood pressure showed different changes during

these steps.

In group I: Significant decrease of the mean arterial
blood pressure was observed after inductione This decrease may
be attributed to the effect of thiopentone s«::clium(38 & 53).
Insufflation of carbon dioxide intra-peritoneally was
accompanied with significant increase in the mean arterial
blood pressure. This result was inagreement with all re~
searches applied to estimate changes in the mean arterial blood

pressure with gas insufflation intraperitonea11y7’8’15’17'18).

This increase of mean arterial blood pressure will occur
when the intra-abdominal pressure reaches 20 cm.H20 but when it
reaches 4C Cm'HZO or more, the arterial blood pressure begins

to decline and in some patients marked hypotension occurs with
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7) (15)

high intra-abdominal pressure( . Marshall et al. used
Beta-adrenergic blockers (Oxyprenoibl) after carbon dioxide
insufflation and noticed that there was some deminution of

the previ usly increased arterial blood pressure.

The cause of increased mean arterial blood pressure
after carbon dioxide insufflation may be due to effect of
increased carbon dioxide tension in the arterial blood which

affect the vasomotor centre directly and reflexly via the

chemoreceptor(54). with Trendelenburg's position significant

increase in the mean arterial blood pressure was observed.

The same result was obtained by Kelman(7), Marshall(is)

(11).

and
Motew et al. At the end of the procedure and after
recovery from anaesthesia with deflation of the abdomen from
carbon dioxide, insignificant increase in the mean arterial
blood pressure was observed in group I patients. This result

(7

was inagreement to that obtained by Kelman et al. and

Marshall et al. 1),

In group II: Patients showed significant increase in
the mean arterial blood pressure after injection of xylocaine
epidurally. Significant incCrease in the mean arterial blood
pressure was observed after insufflation of carbon dioxide
intra-peritoneally. This was inagreement with that obtained
by Caceres and Kim(13). wWith Trendelenburg's position group II

patients showed insignificant increase in the mean arterial
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blood pressure. At the end of the procedure and deflation
of carbon dioxide group II patients showed insignificant

decrease in the mean arterial blood pressure.

In group 111t (Patients receiving local analgesia with

systemic analgesics)

significant increase in the mean arterial blood pres-
sure occurred in sub@roups a & p after injection of xylocaine,
and insignificant inctease ih subgroup c. This increase may
pe due to fear of the patients from the operation. Insuffla-
tion of carbon dioxide intra-peritoneally leads to significant
increase in the mean arterial blood pressure in the three sub-
groups. The same result of increased mean arterial blood
pressure after carbon dioxide insufflation was obtained by

(55)’ (5) (48)  1rendelen-

Penfield Brown et al. and Jefferson
purg's position lead to significant increase in the mean
arterial blood pressure in the three subgroups. Deflation of
the abdomen from carbon dioxide and return to horizoneal plane
lead to insignificant increase of the mean arterial blood
pressure; sO the blood pressure more or less returned to its

pre-operative value.

From the above data we can state that the three groups
ghowed significant increase in pulse rate/min., and the mean

arterial blood pressure due to carbon dioxide insufflation
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{ntraperitoneally. In rrendelenburg's pesition the three groups
showed significant increase in the pulse rate/min. and the mean

arterial blood pressure.

At the end of the procedure the pulse rate/min. showed
significant increase {n group I and insignificant increase in
subgroup ¢ of group II1. Group II and subgroups a & b of
group III showed insignificant decrease in their pulse rate/
min. The theanh arterial blood pressure showed insignificant

increase in its value in the three groups.
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SUMMARY AND CONCLUSIONS

since Kelling in 1902 who used the laparoscope in dogs
for the first time, the laparoscope is used nowdays in all
branches of medicine concerned with structures and contents of

the abdomen and pelvis.

Diagnosis of diseases of the female genital tract and
therapeutic tUbal sterilization are the most common uses of the

pelvic laparoscopy.

In the present wérk three different techniques of
anaesthesia namely: General endotracheal anaesthesia, spinal
extradural block and local infiltration of anterior abdominal
wall supplimented with systemic analgesic or tranquilizer were
used. Carbon dioxide gas was used for abdominal insufflation.
several changes took place in pulse rate/min. and the mean
arterial blood pressure during different steps of laparoscopic

procedure.

In group I receiving general endotracheal anaesthesia
with muscle relaxants, the pulse rate showed significant in-
crease after induction of anaesthesia with thiopentone 2.5%
and gallamine triethiodide. Significant increase in pulse rate
took place after Trendelenburg's position and after abdominal

insufflation with carbon dioxide. Deflation of the abdomen from
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carbon dioxide with the patient in horizontal position at
the end of the procedure was accompanied by significant
increase in pulse rate/min. compared with the pre~bperative
data. As regards the mean arterial blood pressure it showed
significant decrease after induction of anaesthesia. Sig-
nificant {ncrease in the mean arterial blood pressure was
observed after Trendelenburg's position and after abdominal

insufflation.

At the end of the procedure insignificant increase in

the mean arterial blood pressure was recorded.

In group Il receiving extradural block with xylocaine
1.5% supplimented with 100 mg. pethidine, insignificant
decrease in pulse rate/min. took place after injection of
xylocaine. Significant increase in pulse rate was observed
after Trendelenburg's position andafter abdominal insufflation

with carbon dioxide.

Insignificant decrease in pulse rate was recorded at the
end of the procedure. The mean artterial blood pressure of
group II showed insignificant increase after injection of
xyclocaine. significant increase in the mean arterial blood
pressure was recorded after Trendelenburg's position and after
abdominal insufflation. Insignificant decrease in the mean

arterial blood pressure occurred at the end of the procedure.
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Group III receiving local infiltration of the anterior
abdominal wall with xylocaine and supplimented with 100 mg
pethidine in subgroup a and 50 mg pethidine + 10 mg diazepam
in subgroup b and 50 mg pethidine + 30 mg pentazocine in sub-

group c.

As regards pulse rate/min. significant decrease took
place in subgroup a, insignificant decrease in subgroup b and
insignificant increase in subgroup c was observed after in-
jection of analgesic drug and local infiltration- Significant
increase in pulse rate/min. was recorded in the three subgroups'
with Trendelenburg's position and after abdominal insufflation.
At the end of the procedure insignificant decrease in pulse
rate took place in subgroups a and b, but insignificant increase

in subgroup c.

The mean arterial blood pressure showed significant
increase in subgroups a and b and insignificant increase in
subgroup c after analgesia. Significant increase in the mean
arterial blood pressure was observed in the three subgroups with
Trendlenburg's' position and after abdominal insufflation. At
the end of the procedure insignificant increase in the mean

arterial blood pressure was recorded in the three subgroups.
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RECOMMENDATIONS

1. General endotracheal anaesthesia with Intermittent
positive pressure ventilation using volume preset ventilator
is the most suitable method of anaesthesia for laparoscopic

procedure.

2. General anaesthesia with muscle relaxant will lead to good
muscular relaxation of the abdominal wall for the facili-
tation of the procedure and allows good oxygenation of the

patient through the ventilator.

3. Local block can be used in out-patient clinics and in
rural areas easily where the facilitis for general
anaesthesia are not available, but the patients must be
premedicated with good dose of analgesic or traoquilizer

to allow easy procedure for the patient and surgeon.

4, Patients under extradural block must be premedicated with
good dose of analgesic to prevent shoulder tip pain from

irritation of the diaphragm with the insufflating gas.

All patients under different techniques of anaesthesia must

Qgioxygenated well to prevent hypoxia occurred due to in-

cereased carbon dioxide tension in the arterial blood, and

increased intra-abdominal pressure.
e e

———
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8.

9.
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Carbon dioxide gas is prefered to other gases for in-
sufflation due to 1its lowef incidence of gas embolism and no

possibility of explosicn when diathefmy is used.

Intra-abdominal pressure must not exceed 20 cm H20 to
prevent complication of hypotension when it was raised

above this level.

Trihdeléﬁburg': position must not be more than 15°-20°
from the horigontal plane to prevent serious ventilatory

and haemodynamic changes of increased head-down tilt.

Laparoscopy is considered to be contraindicated in cases

of eschaemic heart and cases of low fixed cardiac output.
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